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Grapevine cultivation is endangered by several pathogens 
disseminated in latent form by propagating material. These 
pathogens include several viroids, viruses, phytoplasmas, 
bacteria and fungi (Bisztray et al. 2012, Martelli 2014). Their 
presence in the plant frequently cannot be recognized by 
symptoms in the plantations, but disease outbreak may take 
place in the later stage of infection or in the new plantations 
under favourable environmental conditions. Therefore the 
use of healthy planting material has a vital importance. 
Pathogen-free grapevine stocks can be selected from the 
existing plantations by various diagnostic protocols or 
produced by various curative (e. g., hot water) treatments and 
in vitro shoot tip and/or apical meristem cultures (Bisztray et 
al. 2012). The pathogen-free status of hot water treated and 
micropropagated plants should also be tested by appropriate 
diagnostic methods.
During the recent decades the polymerase chain reaction 
(PCR) has become the most common diagnostic protocol 
in plant pathology. The introduction of the conventional 
PCR (including multiplex, nested and reverse trascription 
PCR) has opened wide application possibilities due to its 
simplicity and cost effectiveness. Later, it was followed by 
the more sensitive, but also more costly, quantitative real-
time PCR (qRT-PCR). Quantitative real-time PCR protocols 
have already been developed for several viroids (Papayiannis 
2014, Sun et al. 2014) , viruses (Harper et al. 2011, Osman & 
Rowhani 2008, Pacificio et al. 2011), phytoplasmas (Angelini 
2010, Fahrentrapp et al. 2013, Pelletier et al. 2009), bacteria 
(Dreo et al. 2007, Harper et al. 2010, Johnson et al. 2013) 
and fungi (Martin et al. 2012, Schena et al. 2004). 
These protocols are based on the amplification of given 
nucleic acid sequences derived from plants or isolated 
microbes. Since viroids, viruses and phytoplasmas are 
closely associated with plant cells they are detected from 
total plant nucleic acid (RNA or DNA) preparations. Bacteria 
and fungi can be recovered from grapevine bleeding sap or 
from plant tissues on appropriate culture media thus they can 
be detected and identified both from total plant DNA and 
pure cultures. Recently, a medium for recovery of axenic 
phytoplasma cultures has also been developed (Contaldo et 
al. 2012) that will allow the identification of phytoplasmas 
from isolated colonies as well in the future. 
For nucleic acid (RNA or DNA) isolation several 
protocols have been developed during the last decades. For 
rapid field sampling the use of  FTA cards (Whatman) can 
be proposed that allows a simple collection, transport and 
storage of nucleic acids derived from tissue sap or from 
homogenized tissues. Such samples then can be processed 
in PCR (Grund et al. 2010) to detect plant pathogens. Kits 
specifically developed for plant nucleic acids isolation (e. 
g., SpectrumTM Plant Total RNA Kit produced by Sigma-
Aldrich and RNeasy Plant RNA Mini Kit produced by 
Qiagen) are also widely used for diagnostic purposes (Cseh 
2012, Gambino & Gribaudo 2006, Li et al. 2011, Nassuth et 
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al. 2000, Ragozzino et al. 2004). Conventional nucleic acid 
isolation protocols include the use of SDS/phenol extraction 
(Franke et al. 1995, Ragozzino et al. 2004), CTAB (Gambino 
et al. 2008, Li et al. 2008, Lodhi et al. 1994, Steenkamp 
et al. 1994, Zhang et al. 2012), guanidine isothiocyanate 
(Gambino et al. 2006, MacKenzie 1997, Vasanthaiah et al. 
2008), and silica-based methods (Digiaro 2007, Gambino 
2006, Hajizadeh et al 2012, Sun et al. 2014). These protocols 
are also suitable to isolate nucleic acids from bacteria or 
fungi ( Aroca & Raposo 2007, Botha et al. 2001, Hamelin 
et al. 1996, Neuhauser et al. 2009, Rodrigues et al. 2003, 
Szegedi 2003). For PCR analysis of pure bacterial cultures a 
simple triton/sodium-azide lysis (Abolmaaty et al. 2002) was 
found highly appropriate (Szegedi & Bottka 2002). Specific 
nucleic acid sequences can be enriched by magnetic capture 
hybridization for subsequent PCR analysis (Johnson et al. 
2013).
Primer sequence data for a given pathogen group have 
already been published by several authors (e. g., Angelini 
2010, Constable et al. 2010, Ghignone & Migheli 2005, 
see also: http://www.sppadbase.ipp.cnr.it, OEEP/EPPO 
2005, Palacio-Bielsa et al. 2009, Thompson et al. 2014). 
In the recent paper we collected a dataset of primers for 
conventional PCR (and reverse-transcription PCR for viroids 
and viruses) from the literature for the detection of various 
grapevine pathogens which have or may have significant 
importance in the production of propagating stocks. These 
groups of pathogens include viroids (Table 1.), the most 
common viruses including the newly descibed ones that 
may have potential importance in the future (Table 2.), 
phytoplasmas (Table 3.), bacteria (Table 4.) and fungi causing 
wooden infection frequently followed by trunk death (Table 
5.). For the direct practical use of data described in this paper 
we list the primer sequences and the gene they are specific 
for, their published annealing temperatures and the length of 
the amplified fragments. The aim of our work is to provide 
comprehensive data for grapevine research and quarantine 
laboratories that work in studying or controlling grapevine 
pathogens and the plant health status of the propagation 
material stocks.
Table 1. Viroid-specific primers
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Eiras et al. 
2006
AGVd = Australian grapevine viroid, CEVd = Citrus exocortis viroid, CGVd = Chinese grapevine viroid, HSVd = Hop stunt viroid, GYSVd-1, -2 and -3 = 
Grapevine yellow speckle viroid-1, -2 and-3, and GHVd = Grapevine hammerhead viroid, nd = no data, fl = proper full length viroid could be amplified
*published annealing temperatures
Table 2. Virus-specific primers













































52 828 RNA1-polyprotein 





















































































Li et al. 2011
Manduláné Farkas, E., Czotter, N., Lózsa, R., Dula, T., Ember, I., Várallyay, É. & Szegedi, E.72





































50 187 RNA2-polyprotein 







50 486 RNA2-polyprotein 







50 391 RNA2-polyprotein 
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52 330 coat protein























nd 588 coat protein 































































V2 protein Al Rwahnih 
et al. 2013
*ArMV: Arabis mosaic virus, GAMaV: Grapevine asteroid mosaic-associated virus, GBLV: Grapevine Bulgarian latent virus, GCMV: Grapevine chrome 
mosaic virus, GFLV: Grapevine fanleaf virus, GFkV: Grapevine fleck virus, GLRaV-1, -2, -3, -4, -5, -7 and -9: Grapevine leafroll-associated virus-1, -2, 
-3, -4, -5, -7 and -9, respectively, GPGV: Grapevine pinot gris virus,  GRBaV: Grapevine red blotch-associated virus, GRSPaV: Grapevine rupestris stem 
pitting-associated virus,  GRVFV Grapevine rupestris vein-feathering virus, GSyV-1: Grapevine Syrah virus-1, GVCV: Grapevine vein clearing virus, GVA: 
Grapevine virus A, GVB: Grapevine virus B, GVD: Grapevine virus D, GVE: Grapevine virus E, Nepo A: Nepovirus subgroup A, Nepo B: Nepovirus subgroup 
B, TBRV: Tomato black ring virus, ToRSV: Tomato ringspot virus
**published annealing temperatures, nd = no data
#: GRBaV and GVCV are DNA viruses.
Table 3.  Phytoplasma specific primers














16S–23S and a small 
part of 23S rRNA 
gene
Deng and Hiruki 1991, 






55 880 16S rRNA gene Lorenz et al., 1995
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55 1300 Non ribosomal DNA
OEEP/EPPO 2007**, 








55 1150 Non ribosomal DNA
OEEP/EPPO 2007**,
Clair et al., 2003a, 
2003b,
Angelini et al., 2001







55 830 Non ribosomal DNA
OEEP/EPPO 2007**,
Daire et al., 1997,






GATGAATGATAACTTCAACTG 55 720 Non ribosomal DNA
OEEP/EPPO 2007**, 








50 1100 16S rRNA gene Lee et al., 1994






50 800 16S rRNA gene Lee et al., 1994






50 1100 16S rRNA gene Lee et al., 1994
*published annealing temperatures, **see also papers cited therein
Table 4. Bacterium specific primers
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CCACATCAGCATCAAGGTCATC 54 424 
oct, nop pTi-
iaaH 
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54 429 gyrase b
Rodrigues et 
al. 2003
*published annealing temperatures, **nd: no data
Table 5. Fungus specific primers
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